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© A coater apparatus. 



© An on-line coater apparatus is disclosed for coat- 
ing a web of paper. The apparatus includes a dryer 
section having a plurality of single-tier dryer groups, 
each successive group drying an alternate side of 
the web, the web being restrained against cross- 
machine directional shrinkage during passage 
through the plurality of dryer groups. A further 
single-tier dryer group is disposed downstream rela- 
tive to the plurality of groups such that the web 
extends in an open draw between the plurality of 
groups and the further group. A tail cutter is dis- 
posed adjacent to the open draw for cutting a tail 



from the web for subsequent threading through the 
further group. A calender is disposed downstream 
relative to the further group for calendering the dried 
web. A coater is disposed downstream relative to the 
calender for coating one side of the web. and a 
single-tier coating dryer group is disposed down- 
stream relative to the coater for drying the coated 
one side of the web. A winder is disposed down- 
stream relative to the coating dryer group for wind- 
ing the coated web. 
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A COATER APPARATUS 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

The present invention relates to a coater ap- 
paratus for coating a web of paper. More specifi- 
cally, the present invention relates to a coater ap- 
paratus having a coater and a single tier coating 
dryer group disposed downstream relative to the 
coater. 



INFORMATION DISCLOSURE STATEMENT 

With the introduction of the Total BelRun dryer 
arrangement, which became operational in Leykam, 
Austria, in 1989, the speed at which the web could 
be dried was greatly increased. 

More specifically, the Total BelRun dryer sec- 
tion arrangement includes a plurality of single-tier 
drying groups with each successive group drying 
an alternate side of the web. Furthermore, the web 
is transferred between adjacent groups without 
open draw and the web proceeds through the dry- 
ing section while being restrained against cross- 
machine directional shrinkage, thereby inhibiting 
cockle and curl of the resultant dried web. 

Dryer sections located after coaters in the prior 
art utilize dryer sections with a series of open 
draws. The web in these open draws is susceptible 
to sheet flutter, cross-machine directional shrink- 
age, cockle and curl. The aforementioned problems 
are similar to the problems experienced in the 
open draw dryer sections of conventional main 
dryer groups which utilize two tier dryer arrange- 
ments. 

In many applications, it is necessary to coat 
the dried web as a continuous operation. Although 
off-line coaters have been proposed in which the 
dried web is calendered and wound in preparation 
for subsequent batch mode coating, the present 
invention provides an on-line or constant run coater 
of compact configuration which permits coating of 
one or both sides of the dried, calendered web 
prior to final winding thereof. 

More specifically, although on-iine coaters have 
been previously used in the manufacture of coater 
papers, Applicant is unaware of an on-line or con- 
stant run coater apparatus which includes a single- 
tier coating dryer group disposed downstream rela- 
tive to the coater. 

A constant run coater apparatus of the afore- 
mentioned type is described in U.S. Patent No. 
4,728.396 to R. J. Alheid. 



Therefore, it is a primary object of the present 
invention to provide an on-line or constant run 
coater apparatus for coating a web of paper that 
overcomes the aforementioned inadequacies of the 

5 prior art designs and which provides a coater ap- 
paratus of compact dimensions, thereby reducing 
the cost of manufacture thereof. 

Another object of the present invention is the 
provision of an on-line coater apparatus which in- 

70 eludes a tail cutter disposed upstream relative to a 
calender so that a downstream coater can be 
threaded on-line. 

Another object of the present invention is the 
provision of an on-line coater which includes a 

75 single-tier coating dryer group which is disposed 
downstream relative to a coater for drying one side 
of the web, the apparatus also including a further 
single-tier coating dryer group disposed down- 
stream relative to the single-tier coating drying 

20 group such that the web extends in open draw 
therebetween, thereby permitting a further tail to be 
cut from the web for subsequent threading through 
a further coater. 

Other objects and advantages of the present 

25 invention will be readily apparent to those skilled In 
the art by a consideration of the detailed descrip- 
tion taken in conjunction with the annexed draw- 
ings. 

30 

SUMMARY OF THE INVENTION 

The present invention relates to an on-line 
coater apparatus and method for coating a web of 

35 paper. The apparatus includes a dryer section. The 
dryer section comprises a plurality of single-tier 
dryer groups with each successive group drying an 
alternate side of the web. The web is restrained 
against cross-machine directional shrinkage during 

40 passage of the web through the plurality of dryer 
groups. A further single-tier dryer group is dis- 
posed downstream relative to the plurality of 
groups such that the web extends in an open draw 
between the plurality of groups and the further 

45 group. A tail cutter is disposed adjacent to the 
open draw for cutting a tail from the web for 
subsequent threading through subsequent sections. 

A calender is disposed downstream relative to 
the further group for calendering the dried web, 

so and a coater is disposed downstream relative to 
the calender for coating one side of the web. 

A single-tier coating dryer group is disposed 
downstream relative to the coater for drying the 
coated one side of the web, and a reel is disposed 
downstream relative to the coating dryer group for 
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winding the coated web. 

In a more specific embodiment of the present 
invention, the plurality of single-tier dryer groups 
includes a first single-tier dryer group. The first 
dryer group includes a plurality of vacuum transfer 
rolls with each vacuum transfer roll of the plurality 
of vacuum transfer rolls being disposed adjacent to 
a dryer of the first dryer group such that the web 
extends in sinusoidal configuration alternately past 
a dryer and a vacuum transfer roll of the first dryer 
group. 

The on-line coater also includes a dryer felt 
cooperating with the first dryer group such that the 
first dryer group is top felted so that in the event of 
a web breakage, broke can be removed downwar- 
dly from the first dryer group. 

The on-line coater apparatus also includes a 
press section which is disposed upstream relative 
to a main dryer section. A dryer transfer means is 
disposed between the press section and the main 
dryer section for transferring the web from the 
press section to the dryer section. The dryer trans- 
fer means includes the dryer felt and a transfer roll. 
The transfer roll and the dryer felt define there- 
between a web transfer section for guiding the web 
from the press section towards a first dryer of the 
dryer section. 

The further single-tier dryer group also in- 
cludes a further felt which extends in sinusoidal 
configuration around the further single-tier dryer 
group such that the further single-tier dryer group 
is top felted. 

In a specific embodiment of the present inven- 
tion, the coater is a short-dwell coater. 

The single-tier coating dryer group also in- 
cludes a coater felt which extends in sinusoidal 
( configuration around each dryer of the coating dry- 

er group such that the single-tier coating dryer 
group is bottom felted. 

In a preferred embodiment of the present in- 
vention, the on-line coater apparatus for coating a 
web of paper includes a dryer section with the 
dryer section including a plurality of single-tier dry- 
er groups. Each successive group dries alternate 
sides of the web. The web is restrained against 
cross-machine direction shrinkage during passage 
of the web through the plurality of dryer groups. A 
further single-tier dryer group is disposed down- 
stream relative to the plurality of groups such that 
the web extends in an open draw between the 
plurality of groups and the further group. A tail 
cutter is disposed adjacent to the open draw for 
cutting a tail from the web for subsequent thread- 
ing through the further group. A calender is dis- 
posed downstream relative to the further group for 
calendering the dried web. A coater is disposed 
downstream relative to the calender for coating one 
side of the web. A single-tier coating dryer group is 



disposed downstream relative to the coater for dry- 
ing the coated one side of the web. 

A further single-tier coating dryer group is dis- 
posed downstream relative to the single-tier coating 
5 dryer group such that the coated web extends in a 
further open draw between the single-tier coating 
dryer group and the further single-tier coating dryer 
group. 

A futher tail cutter means Is disposed adjacent 
to to the further open draw for cutting a further tail 
from the web for subsequent threading through the 
further single-tier coating dryer group. 

A further coating is disposed downstream rela- 
tive to the further single-tier coating dryer group for 
75 coating a second side of the web. 

A winding means is disposed downstream rela- 
tive to the further coater for winding the coated 
web. 

The further single-tier coating dryer group also 

20 includes a further coater felt which extends in 
sinusoidal configuration around the further single- 
tier coating dryer group such that the further 
single-tier coating dryer group is top felted. 

More specifically, the further coater is a short- 

25 dwell coater and the on-line coater apparatus fur- 
ther includes a plurality of single-tier coating dryer 
groups disposed downstream relative to the further 
coater, each successive coating dryer group drying 
an alternate side of the web. 

30 The present invention also includes an on-line 
method of coating a web. The method comprises 
the steps of guiding the web through a plurality of 
single-tiered dryer groups such that each succes- 
sive group dries an alternate side of the web, the 

35 web being restrained against cross-machine direc- 
tional shrinkage during passage through the plural- 
ity of dryer groups; moving the web through an 
open draw between the plurality of single-tier dryer 
groups and a further single-tier group disposed 

40 downstream relative to the plurality of groups; cut- 
ting a tail from the web during passage of the web 
through the open draw; threading the tail through 
the further group; calendering the web downstream 
relative to the further group; coating one side of the 

45 web during passage of the web through a coater 
disposed downstream relative to the calender; 
guiding the coated web through a single-tier coat- 
ing dryer group disposed downstream relative to 
the coater for drying the one side of the web; and 

50 winding the web downstream relative to the coating 
dryer group. 

Many modifications and variations of the 
present invention will be readily apparent to those 
skilled in the art by a consideration of the detailed 

55 description taken in conjunction with the annexed 
drawings. However, such modifications and vari- 
ations do not depart from the spirit and scope of 
the present invention as defined by the appended 
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claims. 

Included in such modifications is the provision . 
of the aformentioned arrangement as applied to an 
off-line or constant run coater. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side-elevational view of the on-line 
coater apparatus according to the present inven- 
tion; 

Figure 2 is an enlarged view of the coater and 
further coater shown in Figure 1 ; and 
Rgure 3 is an enlarged view of the single-tiered 
dryer shown in Rgure 1 . 

DETAILED DESCRIPTION OF THE DRAWINGS 

Rgure 1 is a side-elevational view of an on-line 
coater apparatus generally designated 10 for coat- 
ing a web of paper W according to the present 
invention. The apparatus 10 comprises a dryer 
section generally designated 12. The dryer section 
12 includes a plurality of single-tier dryer groups 
generally designated 14, 15, 16, 17, 18 and 19. 
Each successive group of the plurality of groups 14 
to 19 dries an alternate side of the web W. The 
web W is restrained against cross-machine direc- 
tional shrinkage during passage through the plural- 
ity of dryer groups 14 to 19. 

A further single-tier dryer group generally des- 
ignated 20 is disposed downstream relative to the 
plurality of groups 14 to 19 such that the web W 
extends in an open draw 22 between the plurality 
of groups 14 to 19 and the further group 20. 

Rgure 2 is an enlarged view of the further 
dryer group 20 shown in Rgure 1. Rgure 2 shows 
a tail cutter means 24 disposed adjacent to the 
open draw 22 for cutting a tail (not shown) from the 
web W for subsequently threading through the fur- 
ther group 20 or subsequent sections. 

Calender means generally designated 26 is 
disposed downstream relative to the further group 
20 for calendering the dried web W. 

A coater generally designated 28 is disposed 
downstream relative to the calender means 26 for 
coating one side 30 of the web W. 

A single-tier coating dryer group generally des- 
ignated 32 is disposed downstream relative to the 
coater 28 for drying the coated one side 30 of the 
web W. 

A winding means generally designated 34 is 
disposed downstream relative to the coating dryer 
group 32 for winding the coated web. 

Rgure 3 is an enlarged view of the single-tier 
dryer group 14 shown in figure 1. More specifically. 
Rgure 3 shows the first single-tier dryer group 14 
which includes a plurality of vacuum transfer rolls 



36, 37, 38, 39, 40 and 41. Each vacuum transfer 
roll of the plurality of vacuum transfer rolls 36 to 41 
are disposed adjacent to a dryer 42, 43, 44, 45, 
and 46 of the first single tier dryer group 14 such 

s that the web W extends in sinusoidal configuration 
alternately past a dryer and a vacuum transfer roll 
of the first single tier dryer group 14. 

The first single tier dryer group 14 includes a 
dryer felt 47 such that the first single tier dryer 

io group 14 is top felted, so that in the event of a web 
breakage, broke can be removed downwardly from 
the first single tier dryer group 14. 

Additonally, as shown in Rgure 3, the on-line 
coater aparatus 10 includes a press section gen- 

75 erally designated 48 disposed upstream relative to 
the dryer section 12. A dryer transfer means gen- 
erally designed 50 is disposed between the press 
section 48 and the dryer section 12 for transferring 
the web W from the press section 48 to the dryer 

20 section 12. The dryer transfer means 50 includes 
the dryer felt 47 

The further single-tier dryer group 20 shown in 
Rgures 1 and 2 also includes a further felt 52 
which extends in a sinusoidal configuration around 

25 the further single-tier dryer group 20 such that the 
further single-tier dryer group 20 is top felted. 

As shown in Rgure 1 and 2, the coater 28 
includes a short-dwell coater 54. 

The single-tier coating dryer group 32 also 

30 includes a coater felt 56 which extends in 
sinusoidal configuration around each dryer 58, 58 , 
59, 59'. 60, 60', 61, and 62 of the single tier 
coating dryer group 32 such that the single-tier 
coating dryer group 32 is bottom felted. 

35 More specifically, the single-tier coating dryer 
group 32 is disposed downstream relative to the 
coater 28 for drying the coating one-side 30 of the 
web W. 

Additionally, a further single-tier coating dryer 

40 group generally designated 64 is disposed down- 
stream relative to the single-tier coating dryer 
group 32, such that the coated web W extends in a 
further open draw 66 between the single-tier coat- 
ing dryer group 32 and the further single-tier coat- 

45 ing dryer group 64. 

A further tail cutter means 67 is disposed adja- 
cent to the further open draw 66 for cutting a 
further tail (not shown) from the web W for subse- 
quent threading through the subsequent sections. 

so A further coater generally designated 68 is 
disposed downstream relative to the further single- 
tier coating dryer group 64 for coating a second 
side 70 of the web W. 

More specifically, the further single-tier coating 

55 dryer group 64 Includes a further coater felt 72 
which extends in sinusoidal configuration around 
the further single-tier coating dryer group 64, such 
that the further single-tier coating dryer group 64 is 
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top felted. 

The further coater shown generally as 68 in 
Figure 2 includes a short-dwell coater 74. 

The on-line coater apparatus 10 also Includes a 
plurality of single-tier coating dryer groups gen- 
erally designated 76 and 78 disposed downstream 
relative to the further coater 68. Each successive 
coating dryer group 76 and 78 of the plurality of 
coating dryer groups 76, 78 dries an alternate side 
of the web W. 

In operation of the apparatus according to the 
present invention, the web extends through the 
plurality of single tier dryer groups 14 to 19 without 
open draw, such that alternate sides of the web are 
successively dried. 

The web then moves in open draw from the 
single tier dryer group 19 to the further single tier 
drying group 20, and a tail is cut from the web 
such that following sections of the machine can be 
threaded. The threaded web then extends through 
the calender 26 and thereafter through the coater 
28 for coating one side of the web. 

A further open draw exists between the single 
tier coating dryer group 32 and the further single 
tier coating dryer 64 such that the further tail cutter 
67 cuts a further tail permitting threading of the 
further coated 68. 

A third open draw exists between the coating 
dryer groups 76 and 78 such that a third further tail 
cutter 69 cuts a third further tail permitting the 
threading of a reel 79. 

The present invention provides an on-line 
coater apparatus of compact configuration and re- 
duce manufacturing costs. Also, the single-tier 
coating dryer groups overcome the problems asso- 
ciated with redundant dryers in the more conven- 
tional serpentine run arrangements. 



Claims 

1 . An off-line coater apparatus for coating a web of 
paper, said apparatus comprising: 
a dryer section; 
said dryer section including: 
a plurality of of single tier dryer groups, each 
successive group drying an alternate side of the 
web. the web being restrained against cross-ma- 
chine directional shrinkage during passage through 
said plurality of dryer groups; 
calender means disposed downstream relative to 
said further group for calendering the dried web; 
a coater disposed downstream relative to said cal- 
ender mean for coating one side of the web; 
a single tier coating dryer group disposed down- 
stream relative to said coater for drying said coated 
one side of the web; and 

winding means disposed downstream relative to 



said coating dryer group for winding the coated 
web. 

2. An on-line coater apparatus for coating a web of 
paper, said apparatus comprising: 

5 a dryer section; 

said dryer section including: 
a plurality of of single tier dryer groups, each 
successive group drying an alternate side of the 
web, the web being restrained against cross-ma- 

w chine directional shrinkage during passage through 
said plurality of dryer groups; 
calender means disposed downstream relative to 
said further group for calendering the dried web; 
a coater disposed downstream relative to said cal- 

is ender means for coating one side of the web; 

a single tier coating dryer group disposed down- 
stream relative to said coater for drying said coated 
one side of the web; and 

winding means disposed downstream relative to 
20 said coating dryer group for winding the coated 
web. 

3. A coater apparatus for coating a web of paper, 
said apparatus comprising: 

a dryer section; 

25 calender means disposed downstream relative to 
said dryer section for calendering the dried web; 
a coater disposed downstream relative to said cal- 
ender means for coating one side of the web; 
a single tier coating dryer group disposed down- 

30 stream relative to said coater for drying said coated 
one side of the web; and 

winding means disposed downstream relative to 
said coating dryer group for winding the coated 
web. 

35 4. An on-line coater apparatus for coating a web of 
paper, said apparatus comprising: 
a dryer section; 
said dryer section including: 
a plurality of single-tier dryer groups, each succes- 

40 sive group drying an alternate side of the web, the 
web being restrained against cross- machine direc- 
tional shrinkage during passage through said plu- 
rality of dryer groups; 

a further single-tier dryer group disposed down- 
45 stream relative to said plurality of groups such that 
the web extends in an open draw between said 
plurality of groups and said further group; 
tail cutter means disposed adjacent to said open 
draw for cutting a tail from the web for subsequent 
so threading through said further group; 

calender means disposed downstream relative to 
said further group for calendering the dried web; 
a coater disposed downstream relative to said cal- 
ender means for coating one side of the web; 
55 a single-tier coating dryer group disposed down- 
stream relative to said coater for drying said coated 
one side of the web; and 

winding means disposed downstream relative to 
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said coating dryer group for winding the coated 
web. 

5. An on-line coater apparatus as set forth in claim 

4 wherein said plurality of single-tier dryer group 
includes: 

a first single-tier dryer group; 
said first dryer group including: 
a plurality of vacuum transfer rolls, each vacuum 
transfer roll of said plurality of vacuum transfer rolls 
being disposed adjacent to a dryer fo said first 
single tier dryer group such that the web extends 
in sinusoidal configuration alternately past a dryer 
and a vacuum transfer roll of said first single tier 
dryer group. 

6. An on-line coater apparatus as set forth in claim 

5 further including: 

a dryer felt cooperating with said first single tier 
dryer group such that said first single tier dryer 
group is top felted so that in the event of web 
breakage, broke can be removed downwardly from 
said first single tier dryer group. 

7. An on-line coater apparatus as set forth in claim 
4 further including: 

a press section disposed upstream relative to said 
dryer section; 

a dryer transfer means disposed between said 
press section and said dryer section for transferring 
the web from said press section to said dryer 
section; 

said dryer transfer means including: 
a dryer felt. 

8. An on-line coater apparatus as set forth in claim 
7 wherein said further single-tier dryer group in- 
cludes: 

a further felt extending in sinusoidal configuration 
around said further single-tier dryer group such that 
said further single-tier dryer group is top felted. 

9. An on-line coater apparatus as set forth in claim 
4 wherein said coater includes: 

a short-dwell coater. 

10. An on-line coater apparatus as set forth in 
claim 4 wherein said single-tier coating dryer group 
further includes: 

a coater felt extending in sinusoidal configuration 
around each dryer of said coating dryer group such 
that said single-tier coating dryer group is bottom 
felted. 

11. An on-line coater aparatus for coating a web of 
paper, said apparatus comprising: 

a dryer section; 
said dryer section including: 
a plurality of single-tier dryer groups, each succes- 
sive group drying alternate sides of the web, the 
web being restrained against cross-machine direc- 
tional shrinkage during passage through said plu- 
rality of dryer groups; 

a further single-tier dryer group disposed down- 
stream relative to said plurality of groups such that 



the web extends in an open draw between said 
plurality of groups and said further group; 
tail cutter means disposed adjacent to said open 
draw for cutting a tail from the web for subsequent 

5 threading through said further group; 

calender means disposed downstream relative to 
said further group for calendering the dried web; 
a coater disposed downstream relative to said cal- 
ender means for coating one side of the web; 

10 a single-tier coating dryer group disposed down- 
stream relative to said coater for drying said coated 
one side of the web; 

a further single-tier coating dryer group disposed 
downstream relative to said single-tier coating dry- 
75 er group such that the coated web extends in a 
further open draw between said single-tier coating 
dryer group and said further single-tier coating 
dryer group; 

a further tail cutter means disposed adjacent to 

20 said further open draw for cutting a further tail from 
the web for subsequent threading through said 
further single-tier coating dryer group; 
a further coater disposed downstream relative to 
said further single-tier coating dryer group for coat- 

25 ing a second side of the web; and 

winding means disposed downstream relative to 
said further coater for winding the coated web. 
12. An on-line coater apparatus as set forth in 
claim 11 wherein said further single-tier coating 

30 dryer group includes: 

a further coater felt extending in sinusoidal configu- 
ration around said further single-tier coating dryer 
group such that said further single-tier coating dry- 
er group is top felted. 

35 13. An on-line coater apparatus as set forth in 
claim 1 1 wherein said further coater includes: 
a short-dwell coater. 

14. An on-line coater apparatus as set forth in 
claim 1 1 further including: 
40 a plurality of single-tier coating dryer groups dis- 
posed downstream relative to said further coater. 
each successive coating dryer group of said plural- 
ity of coating dryer groups drying an alternate side 
of the web. 

45 15. An on-line method for coating a web of paper, 
said method comprising the steps of: 
guiding the web through a plurality of single-tiered 
dryer groups such that each successive group 
dries an alternate side of the web, the web being 

50 restrained against cross-machine direction or 
shrinkage during passage through the plurality of 
dryer groups; 

moving the web through an open draw between the 
plurality of single-tier dryer groups and a further 
55 single-tier group disposed downstream relative to 
the plurality of groups; 

cutting a tail from the web during passage of the 
web through the open draw; 
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threading the tail through the further group; 
calendering the web downstream relative to the 
further group; 

coating one side of the web during passage of the 
web through a coater disposed downstream relative 5 
to the calender; 

guiding the coated web through a single-tier coat- 
ing dryer group disposed downstream relative to 
the coater for drying the one side of the web; and 
winding the web downstream relative to the coating 10 
dryer group. 
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